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Medical Imaging Technologies

Absorption, in the context of medical imaging, refers to the process by which x-ray energy is absorbed by
the body, resulting in a reduction of the intensity of the x-ray beam. This concept is crucial in understanding
how different tissues absorb x-rays at varying rates, which ultimately affects the quality of the image
produced. Related terms include attenuation and scattering.

Acceleration, in medical imaging, refers to the rate of change of velocity of a moving object, such as a
patient or a magnetic resonance imaging (MRI) machine. This concept is essential in understanding the
physical principles behind MRI and other imaging modalities. For instance, acceleration is used to describe
the movement of hydrogen nuclei in MRI, which generates the signals used to create images.

Acquisition, in the context of medical imaging, refers to the process of collecting data from a patient using a
specific imaging modality, such as computed tomography (CT) or positron emission tomography (PET). This
concept is critical in understanding how image data is obtained and reconstructed to produce diagnostic
images. Related terms include reconstruction and processing.

Algorithm, in medical imaging, refers to a set of instructions used to analyze and process image data. This
concept is vital in understanding how computer-aided detection (CAD) systems and other image analysis
tools work. For example, machine learning algorithms are used to detect abnormalities in medical images
and assist radiologists in making diagnoses.

Analog-to-Digital Converter (ADC), in the context of medical imaging, refers to a device that converts
analog signals into digital signals. This concept is essential in understanding how image data is acquired
and processed in digital imaging modalities, such as digital radiography (DR) and MRI. Related terms
include digital-to-analog converter (DAC) and signal processing.

Artificial Intelligence (AI), in medical imaging, refers to the use of machine learning and deep learning
algorithms to analyze and interpret medical images. This concept is critical in understanding how AI can be
used to improve image analysis, diagnosis, and patient care. For example, AI-powered CAD systems can
detect breast cancer from mammography images with high accuracy.

Attenuation, in the context of medical imaging, refers to the reduction of x-ray intensity as it passes through
the body. This concept is vital in understanding how different tissues absorb x-rays at varying rates, which
affects the quality of the image produced. Related terms include absorption and scattering.

Beam Hardening, in medical imaging, refers to the phenomenon where the x-ray beam becomes more
penetrating as it passes through the body, resulting in a change in the x-ray spectrum. This concept is
essential in understanding how beam hardening affects image quality and how it can be corrected using
filtering techniques.

Cathode Ray Tube (CRT), in the context of medical imaging, refers to a type of display device used to
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visualize medical images. This concept is critical in understanding how CRTs work and their limitations, such
as resolution and contrast. Related terms include liquid crystal display (LCD) and light-emitting diode (LED).

Computed Tomography (CT), in medical imaging, refers to a imaging modality that uses x-rays to produce
cross-sectional images of the body. This concept is vital in understanding how CT works, its applications,
and its limitations, such as radiation dose and artifact formation.

Contrast Agent, in the context of medical imaging, refers to a substance used to enhance the contrast
between different tissues or structures in the body. This concept is essential in understanding how contrast
agents work, their applications, and their potential risks, such as allergic reactions and kidney damage.

Contrast Resolution, in medical imaging, refers to the ability of an imaging modality to distinguish between
different tissues or structures based on their contrast differences. This concept is critical in understanding
how contrast resolution affects image quality and diagnostic accuracy. Related terms include signal-to-noise
ratio (SNR) and contrast-to-noise ratio (CNR).

Deep Learning, in medical imaging, refers to a type of machine learning algorithm that uses neural networks
to analyze and interpret medical images. This concept is vital in understanding how deep learning can be
used to improve image analysis, diagnosis, and patient care. For example, deep learning algorithms can be
used to detect diabetic retinopathy from fundus images.

Digital Imaging and Communications in Medicine (DICOM), in the context of medical imaging, refers to a
standard for storing, transmitting, and displaying medical images. This concept is essential in understanding
how DICOM facilitates the exchange of image data between different imaging modalities and healthcare
systems. Related terms include Health Level Seven (HL7) and Integrating the Healthcare Enterprise (IHE).

Digital Radiography (DR), in medical imaging, refers to a type of imaging modality that uses digital
detectors to capture x-ray images. This concept is critical in understanding how DR works, its applications,
and its advantages, such as improved image quality and reduced radiation dose.

Digital Subtraction Angiography (DSA), in the context of medical imaging, refers to a type of imaging
modality that uses digital detectors to capture x-ray images of blood vessels. This concept is vital in
understanding how DSA works, its applications, and its limitations, such as radiation dose and contrast
agent usage.

Echo Planar Imaging (EPI), in medical imaging, refers to a type of magnetic resonance imaging (MRI)
sequence that uses a gradient echo to produce images. This concept is essential in understanding how EPI
works, its applications, and its limitations, such as artifact formation and signal-to-noise ratio (SNR).

Electronic Health Record (EHR), in the context of medical imaging, refers to a digital record of a patient's
medical history, including medical images and reports. This concept is critical in understanding how EHRs
facilitate the storage, transmission, and display of medical images and other healthcare data. Related terms
include picture archiving and communication system (PACS) and radiology information system (RIS).

Fluoroscopy, in medical imaging, refers to a type of imaging modality that uses x-rays to produce real-time
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images of moving body structures. This concept is vital in understanding how fluoroscopy works, its
applications, and its limitations, such as radiation dose and image quality.

Functional Magnetic Resonance Imaging (fMRI), in the context of medical imaging, refers to a type of
magnetic resonance imaging (MRI) that measures changes in blood flow and oxygenation in the brain. This
concept is essential in understanding how fMRI works, its applications, and its limitations, such as artifact
formation and signal-to-noise ratio (SNR).

Gantry, in medical imaging, refers to the moving part of a computed tomography (CT) scanner that rotates
around the patient to acquire x-ray images. This concept is critical in understanding how the gantry works,
its design, and its limitations, such as mechanical stability and x-ray beam quality.

Helical Computed Tomography (HCT), in the context of medical imaging, refers to a type of computed
tomography (CT) that uses a helical or spiral scan trajectory to acquire x-ray images. This concept is vital in
understanding how HCT works, its applications, and its advantages, such as improved image quality and
reduced radiation dose.

Image Gently, in medical imaging, refers to a campaign that aims to reduce radiation dose in medical
imaging procedures, particularly in pediatric patients. This concept is essential in understanding how Image
Gently promotes radiation safety and image quality in medical imaging.

Image Processing, in the context of medical imaging, refers to the use of algorithms and techniques to
enhance, analyze, and interpret medical images. This concept is critical in understanding how image
processing can improve image quality, detect abnormalities, and assist in diagnosis. Related terms include
image analysis and computer-aided detection (CAD).

Image Reconstruction, in medical imaging, refers to the process of creating a medical image from raw data
acquired by an imaging modality. This concept is vital in understanding how image reconstruction
algorithms work, their applications, and their limitations, such as artifact formation and signal-to-noise ratio
(SNR).

Intensity-Modulated Radiation Therapy (IMRT), in the context of medical imaging, refers to a type of
radiation therapy that uses x-rays to deliver precise doses of radiation to tumors. This concept is essential in
understanding how IMRT works, its applications, and its advantages, such as improved tumor control and
reduced side effects.

Liquid Crystal Display (LCD), in medical imaging, refers to a type of display device used to visualize medical
images. This concept is critical in understanding how LCDs work, their advantages, and their limitations,
such as resolution and contrast. Related terms include cathode ray tube (CRT) and light-emitting diode
(LED).

Magnetic Resonance Angiography (MRA), in the context of medical imaging, refers to a type of magnetic
resonance imaging (MRI) that uses gradient echoes to produce images of blood vessels. This concept is vital
in understanding how MRA works, its applications, and its limitations, such as artifact formation and signal-
to-noise ratio (SNR).
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Magnetic Resonance Imaging (MRI), in medical imaging, refers to a type of imaging modality that uses
magnetic fields and radio waves to produce images of the body. This concept is essential in understanding
how MRI works, its applications, and its limitations, such as claustrophobia and metal artifact formation.

Mammography, in the context of medical imaging, refers to a type of imaging modality that uses x-rays to
produce images of the breast. This concept is critical in understanding how mammography works, its
applications, and its limitations, such as radiation dose and image quality.

Maximum Intensity Projection (MIP), in medical imaging, refers to a type of image processing technique
that displays the maximum intensity value of a voxel in a 3D image. This concept is vital in understanding
how MIP works, its applications, and its limitations, such as artifact formation and signal-to-noise ratio
(SNR).

Medical Imaging, in the context of healthcare, refers to the use of various imaging modalities to produce
images of the body for diagnostic and therapeutic purposes. This concept is essential in understanding how
medical imaging works, its applications, and its limitations, such as radiation dose and image quality.

Modality, in medical imaging, refers to a specific type of imaging technology, such as x-ray, computed
tomography (CT), or magnetic resonance imaging (MRI). This concept is critical in understanding how
different modalities work, their applications, and their limitations.

Molecular Imaging, in the context of medical imaging, refers to a type of imaging modality that uses tracers
or probes to visualize specific biological processes at the molecular level. This concept is vital in
understanding how molecular imaging works, its applications, and its limitations, such as tracer availability
and image quality.

Multidetector Computed Tomography (MDCT), in medical imaging, refers to a type of computed
tomography (CT) scanner that uses multiple detectors to acquire x-ray images. This concept is essential in
understanding how MDCT works, its applications, and its advantages, such as improved image quality and
reduced radiation dose.

Neural Network, in medical imaging, refers to a type of machine learning algorithm that uses artificial
neurons to analyze and interpret medical images. This concept is critical in understanding how neural
networks work, their applications, and their limitations, such as training data and computational power.

Nuclear Medicine, in the context of medical imaging, refers to a type of imaging modality that uses
radiopharmaceuticals to visualize specific biological processes in the body. This concept is vital in
understanding how nuclear medicine works, its applications, and its limitations, such as radiation dose and
image quality.

Optical Coherence Tomography (OCT), in medical imaging, refers to a type of imaging modality that uses
low-coherence interferometry to produce high-resolution images of the body. This concept is essential in
understanding how OCT works, its applications, and its limitations, such as depth penetration and image
quality.
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Picture Archiving and Communication System (PACS), in the context of medical imaging, refers to a system
that stores, transmits, and displays medical images and related data. This concept is critical in
understanding how PACS works, its applications, and its advantages, such as improved image access and
reduced storage costs.

Pixel, in medical imaging, refers to the smallest unit of a digital image, represented by a single value or
color. This concept is vital in understanding how pixels work, their applications, and their limitations, such as
resolution and signal-to-noise ratio (SNR).

Positron Emission Tomography (PET), in the context of medical imaging, refers to a type of imaging
modality that uses positron-emitting tracers to visualize specific biological processes in the body. This
concept is essential in understanding how PET works, its applications, and its limitations, such as tracer
availability and image quality.

Quality Control, in medical imaging, refers to the process of ensuring that medical images meet certain
standards of quality and diagnostic accuracy. This concept is critical in understanding how quality control
works, its applications, and its importance, such as patient safety and image quality.

Radiation Dose, in the context of medical imaging, refers to the amount of ionizing radiation absorbed by
the body during a medical imaging procedure. This concept is vital in understanding how radiation dose
works, its effects, and its limitations, such as cancer risk and genetic damage.

Radiation Therapy, in medical imaging, refers to the use of ionizing radiation to treat cancer and other
diseases. This concept is essential in understanding how radiation therapy works, its applications, and its
limitations, such as side effects and tumor control.

Radiography, in the context of medical imaging, refers to a type of imaging modality that uses x-rays to
produce images of the body. This concept is critical in understanding how radiography works, its
applications, and its limitations, such as radiation dose and image quality.

Radiology Information System (RIS), in medical imaging, refers to a system that manages radiology data,
including patient information, image orders, and radiology reports. This concept is vital in understanding
how RIS works, its applications, and its advantages, such as improved workflow and reduced errors.

Reconstruction, in medical imaging, refers to the process of creating a medical image from raw data
acquired by an imaging modality. This concept is essential in understanding how reconstruction algorithms
work, their applications, and their limitations, such as artifact formation and signal-to-noise ratio (SNR).

Region of Interest (ROI), in medical imaging, refers to a specific area of a medical image that is selected for
analysis or measurement. This concept is critical in understanding how ROI works, its applications, and its
limitations, such as size and location.

Resolution, in medical imaging, refers to the ability of an imaging modality to distinguish between two
points or objects in an image. This concept is vital in understanding how resolution works, its applications,
and its limitations, such as pixel size and signal-to-noise ratio (SNR).
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Scattering, in the context of medical imaging, refers to the phenomenon where x-rays are deflected or
scattered by the body, resulting in a loss of image quality. This concept is essential in understanding how
scattering affects image quality and how it can be corrected using filtering techniques.

Segmentation, in medical imaging, refers to the process of dividing a medical image into different regions
or objects based on their intensity or texture characteristics. This concept is critical in understanding how
segmentation works, its applications, and its limitations, such as accuracy and computational power.

Signal-to-Noise Ratio (SNR), in medical imaging, refers to the ratio of the signal intensity to the noise
intensity in an image. This concept is vital in understanding how SNR affects image quality and diagnostic
accuracy. Related terms include contrast-to-noise ratio (CNR) and resolution.

Single Photon Emission Computed Tomography (SPECT), in the context of medical imaging, refers to a type
of imaging modality that uses gamma rays to produce images of the body. This concept is essential in
understanding how SPECT works, its applications, and its limitations, such as tracer availability and image
quality.

Spatial Resolution, in medical imaging, refers to the ability of an imaging modality to distinguish between
two points or objects in an image based on their spatial location. This concept is critical in understanding
how spatial resolution works, its applications, and its limitations, such as pixel size and signal-to-noise ratio
(SNR).

Tomography, in medical imaging, refers to a type of imaging modality that uses x-rays or other forms of
radiation to produce cross-sectional images of the body. This concept is vital in understanding how
tomography works, its applications, and its limitations, such as radiation dose and image quality.

Ultrasound, in the context of medical imaging, refers to a type of imaging modality that uses high-
frequency sound waves to produce images of the body. This concept is essential in understanding how
ultrasound works, its applications, and its limitations, such as depth penetration and image quality.

Voxel, in medical imaging, refers to the smallest unit of a 3D image, represented by a single value or color.
This concept is critical in understanding how voxels work, their applications, and their limitations, such as
size and location.

Windowing, in medical imaging, refers to the process of adjusting the contrast and brightness of an image
to optimize its diagnostic quality. This concept is vital in understanding how windowing works, its
applications, and its limitations, such as image quality and diagnostic accuracy.

X-ray, in the context of medical imaging, refers to a type of electromagnetic radiation used to produce
images of the body. This concept is essential in understanding how x-rays work, their applications, and their
limitations, such as radiation dose and image quality.
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